Systematic Screening of Depalmitoylating Enzymes and Evaluation of Their Activities by the Acyl-PEGyl Exchange Gel-Shift (APEGS) Assay.
Palmitoylation is a reversible posttranslational lipid modification of proteins involved in a wide range of cellular functions. More than a thousand proteins are estimated to be palmitoylated. In neurons, PSD-95, a major postsynaptic scaffold protein, requires palmitoylation for its specific accumulation at the synapse and dynamically cycles between palmitoylated and depalmitoylated states. Although palmitoylating enzymes of PSD-95 have been well characterized, little is known about the depalmitoylating enzymes (e.g., thioesterases for palmitoylated PSD-95). An elegant pharmacological analysis has suggested that subsets of α/β hydrolase domain (ABHD)-containing proteins of the metabolic serine hydrolase superfamily involve thioesterases for palmitoylated proteins. Here, we describe a systematic method to screen the ABHD serine hydrolase genes, which unveiled ABHD17 as the depalmitoylating enzyme for PSD-95. Furthermore, we introduce the acyl-PEGyl exchange gel-shift (APEGS) method that enables quantification of palmitoylation levels/stoichiometries on proteins in various biological samples and can be used to monitor the dynamic depalmitoylation process of proteins.